to declinate, straight to slightly curved. Synflorescences 5-12 mm wide, dense, broadly campanulate, with 6 to 15 capitula arranged in obscure, hardly distinguishable clusters fused by dense hairs, overshot by a few bract-like leaves. Capitula 5-flowered, fused by hairs within clusters and synflorescences. Involucral bracts ± 13, of ± equal length, erect, densely tomentose for 3/4-4/5 of length, only uppermost parts visible through the dense tomentum, with broad hyaline margins; outermost bracts lanceolate, foliaceous with apical scarious lamina, narrow, acute, dark brown; outer bracts lanceolate, apical scarious lamina narrow, acute, dark brown; inner bracts narrowly oblong to lanceolate gradually becoming somewhat more petaloid, apical scarious lamina, acute, brown; innermost bracts narrowly oblong, apically rounded, almost petaloid with a light brown to whitish lamina. Corolla narrowly cylindrical, 2.8-3.1 mm long, dark purple distally. Cypselas 3-veined (immature). Pappus bristles slightly serrate, apically clavate with fused cells. (Figs. 1E, F and 2).
Distribution and ecology
Metalasia tristis is known from only two localities on Voorberg in the Groot Winterhoek Mountains near Porterville where it is found on mountain slopes and plateaus in Winterhoek sandstone fynbos vegetation on well-drained rocky soil (Mucina et al., 2005; Mucina and Rutherford, 2006; Fig. 5 ). Flowering time is from September to October.
Diagnosis and relationships
Metalasia tristis is distinguished by its sprawling, decumbent dwarf habit (Fig. 1E) , the tomentose young branches, leaves and synflorescences (Fig. 1F ), the synflorescences with capitula fused by whitish hairs (Fig. 2D ) and by the involucral bracts with acute, narrow scarious, brown laminas visible between the white hairs ( Fig. 2D, E ). Metalasia tristis is most similar to M. divergens (Thunb.) D.Don subsp. divergens due to the dense hairy capitula clusters with 5-flowered capitula, but M. divergens subsp. divergens has larger, more easily distinguishable capitula and involucral bracts with glands. Furthermore, Metalasia divergens subsp. divergens is endemic to the Cape Peninsula. Metalasia serrulata P.O.Karis and M. rogersii S.Moore may resemble M. tristis in habit but both differ in having synflorescences with 3-flowered capitula where the outermost involucral bracts are considerably shorter than the innermost, and in having rounded pink, petaloid inner involucral bracts. Metalasia rogersii also differs in that is has much smaller, mostly declinate leaves with axillary brachyblasts. Metalasia serrulata and M. rogersii not only resemble M. tristis, but the three also occur in close proximity in the Groot Winterhoek Mountains, Witsenberge, and Skurweberge. In the molecular study of Bengtson et al. (in prep.) Metalasia tristis is placed within the "M. divergens group" within the larger and more diverse of the two main clades of Metalasia. Erect, often stout shrub, up to 1.5 m tall. Branches erect, whitish tomentose when young, sometimes with reddish colour, older becoming less tomentose, with cracking cortex, and the tomentum peeling off, axillary brachyblasts more than half as long as the subtending leaf and sometimes elongated into 1.0-1.5 cm long shoots, leaves persistent for 3 years, older braches with leaf scars, foliage dense. Leaves involute-ericoid, straight to slightly twisted, narrowly lanceolate, 4-7 × 0.8-1.1 mm, white tomentose above, glabrous beneath, acute, mucronate, tips straight or declinate, straight to slightly curved, spreading. Synflorescences 20-30 mm wide, dense, conspicuously branched with capitula arranged in clusters of 5 to 14 capitula. Peduncles (0)2-6 mm long. Capitula 5-flowered, somewhat fused by hairs at the base within clusters. Involucre narrowly cyathiform, apically 2.0-2.5 mm wide. Involucral bracts ±15 in 4 to 5 series, hairy for lower 2/3, gradually longer inwards; outermost ca. half as long as innermost, erect, acute to mucronate, tips erect or slightly bent outwards; outermost bracts narrowly lanceolate, acute, scarious, brown; outer bracts oblanceolate, acute, scarious brown or sometimes reddish on upper parts, becoming more petaloid inwards; inner bracts oblanceolate, mucronate, subpetaloid, pink or light brownish in colour; innermost oblanceolate to oblong, acute to mucronate, petaloid, white. Corolla narrowly cylindrical, 4-5 mm long, purple distally. Cypselas oblong, 1.8-2.1 mm long, 3-veined, brown, papillose. Pappus bristles serrate, apically clavate. (Figs. 1B, C and 3 ).
Distribution and ecology
Metalasia formosa is only known from a few localities. It occurs on valley slopes in Tuinskloof near Touwsrivier, where it is found in dry Matjiesfontein quartzite fynbos vegetation, but also in the Langeberg, growing in Langeberg sandstone fynbos, where it in many places is sympatric with Metalasia densa (Mucina et al., 2005; Mucina and Rutherford, 2006; Fig. 5 ). Flowering time is from September to October.
Diagnosis and relationships
Metalasia formosa is recognized by its almost straight, rather than twisted, leaves with elongated axillary brachyblasts (Fig. 3B, C) , branched synflorescences with 5-flowered capitula in clusters, with sometimes pink inner and white innermost involucral bracts (Figs. 1B and 3A, D) . Metalasia formosa resembles M. trivialis P.O.Karis, which are erect shrubs with large axillary brachyblasts, branched synflorescences with capitula in clusters and involucres with white tomentose brown outer and white petaloid inner bracts. However, Metalasia trivialis differs in having 3 or 4-flowered capitula with white inner bracts and half-twisted, rather than straight, often carinate leaves. Metalasia formosa may also resemble the common and variable M. densa (Lam.) P.O.Karis, but the two species differ greatly in involucre which is narrow with bracts in 6-8 series, with brown outer bracts contrasting against the white innermost bracts in M. densa. In the molecular phylogenetic study of Bengtson et al. (in prep.) Metalasia formosa is placed within the "M. densa group" (Bengtson et al., 2011; Karis, 1989) . This is supported morphologically by the papillose cypselas which distinguish the "M. densa group" from the remaining species of Metalasia. Erect shrubs, up to 2 m tall. Branches erect, densely whitishtomentose when young, older branches becoming less tomentose to glabrous, with axillary brachyblasts less than half as long as subtending leaf, leaves persistent for 2 to 3 years, branches with or without distinct leaf scars, foliage dense to sparse. Leaves involute-ericoid, half-twisted, narrow, oblong to oblanceolate, 7-11×0.8-1.1 mm, acute, mucronate with tips straight or sometimes declinate, white tomentose above, glabrous beneath, spreading, straight or slightly curved. Synflorescences 20-70 mm wide, dense, conspicuously branched, with numerous capitula arranged in branched clusters, each cluster containing few to many capitula. Peduncles 5-30 mm long. Capitula 3-flowered, free from one another. Involucre narrowly cyathiform, apically 1.0-1.5 mm wide. Involucral bracts±20 in 5 to 6 series, erect, gradually longer inwards, outermost about 1/4 of length of innermost, tomentose for lower 2/3, all but innermost interwoven by dense woolly hairs, with hyaline margins, apically mucronate to acute; outermost and outer bracts ovate to oblong, thin, scarious, light brownish beige to cream coloured; inner bracts oblong to oblanceolate, apically concave, subpetaloid to petaloid, white; innermost bracts oblanceolate, glabrous, apically plicate, petaloid, white. Corolla narrowly cylindrical, 2.8-3.2 mm long, purple distally. Cypselas oblong, 1.5-1.8 mm long, 3-veined, brown, papillose. Pappus bristles serrate, apically clavate. (Figs. 1A, D and 4) .
Distribution and ecology
Metalasia eburnea is only known from a few localities on the Little Karoo side of the Langeberg where it is found on lower northern slopes, growing in Montagu shale renosterveld (Mucina et al., 2005; Mucina and Rutherford, 2006; Fig. 5) . Flowering occurs in March.
Diagnosis and relationships
Metalasia eburnea is recognized by having long, narrow, twisted leaves and axillary brachyblasts less than half as long as the subtending leaf (Fig. 4B, C) , synflorescences with many small, narrow, 3-flowered capitula with light beige outer, and white inner involucral bracts in branched clusters (Figs. 1A and 4A, D) . Metalasia eburnea is most similar to the variable M. densa, the latter however differs in that the capitula have a darker involucre that is 1.5-3.0 mm wide, bracts in 6-8 series, and brown, scarious outer bracts. Metalasia eburnea may also resemble M. muricata (L.) D.Don, but M. muricata has curved to hooked leaves and 4 or 5 flowered capitula. Metalasia acuta P.O.Karis, which is another renosterveld species, is easily distinguished from M. eburnea by its sharply pungent leaves and narrow lanceolate to subulate, very acute involucral bracts. In the molecular phylogenetic study of Bengtson et al. (in prep.) , this species is placed within the "M. densa group", morphologically supported by the shared presence of papillose cypselas (Bengtson et al., 2011) . The species was first discovered in the Langeberg in 2006 (Karis, Lundmark, Stångberg & Zoubir 1068) , however when the authors visited the location in September 2011 the area had recently burned and so the plants were no longer present. One additional specimen was later found in the herbarium of the Swedish Museum of Natural History (S), erroneously filed under Metalasia densa. Tips of most involucral bracts revolute to spreading….……M. dregeana 5. Tips of most involucral bracts ± erect……………………..………6 6. Leaves very acute, sharply pungent; capitula with hairs only at the base involucral bracts acute to very acute; inner and innermost apically serrate……………………….……….……..…..M. acuta 6. Leaves not or only somewhat pungent; capitula with hairs reaching at least up to 1/3 of total length; involucral bracts acute to rounded; inner dentate to apiculate, not serrate……..…....…....7 7. Leaves declinate, less that 6 mm long, ± straight……………….8 7. Leaves spreading to erect-spreading, all or at least some over 6 mm long and curved outwards………………………..………….10 8. Branches conspicuously and persistently tomentose for 3-4 seasons; inner and innermost involucral bracts apically ± flat; pappus bristles acute………………………………………M. albescens 8. Branches deciduously tomentose to glabrous; inner and innermost involucral bracts apically concave, pappus bristles mostly obtuse……………………………………………………………9 9. Shrublet or shrub, erect; branches often erect; pappus bristles narrow……………………………………………………….M. brevifolia 9. Shrublet, decumbent, sprawling; branches creeping to ascending; pappus bristles comparatively broad……….……..….M. tenuis 10. Outermost and outer involucral bracts reddish; much branched low shrub……………………………………M. namaquana 10. Outermost and outer involucral bracts brown or foliaceous; sprawling or robust shrub...…………………………………………..11 11. Leaves erect-spreading; synflorescences 10-50 mm wide, with 10 to numerous capitula; involucral bracts in 5-7 series; innermost erect, white……………………….……….……….M. erubescens 11. Leaves spreading; synflorescences 5-10 (−13) mm wide, with few to 10 (−17) capitula; involucral bracts in 4-5 series, innermost often curved outwards, white to creamy white….….….M. tenuifolia 12. Leaves on flowering shoots erect, imbricate, without axillary brachyblasts, but on older branches declinate to spreading, with axillary brachyblasts…………….……..………..…….…….M. capitata 12. Leaves on flowering shoots and older branches similar….…13 13. Leaves declinate, less than 6 mm long, up to 0.8 mm wide, with axillary brachyblasts……………………..…………………..….14 13. Leaves spreading to erect, at least some more than 6 mm long and 1 mm wide, with or without axillary brachyblasts…………. 27. Involucral bracts apically erect; cypselas with 3-5 conspicuous ribs……………………………………..…………………….M. fastigiata 27. Several involucral bracts apically revolute to erect spreading; cypselas without ribs……………………………………………….…28 28. Leaves densely greyish-tomentose, narrowly obovate to oblanceolate, mostly without axillary brachyblasts; synflorescences with few to 10 (− 15) capitula……………………………M. bodkinii 28. Leaves glabrous to sparsely pubescent, linear to narrowly oblanceolate, without or with axillary brachyblasts; synflorescences with few to 30 capitula………………………………..M. quinqueflora 29. Leaves ± straight, often narrowly triangular, widened and flat at the base, with axillary brachyblasts; cypselas with ca. 5 conspicuous ribs…………………………………………...….M. agathosmoides 29. Leaves ± distinctly curved, or straight but then never triangular, linear to narrowly ovate, only rarely with inconspicuous axillary brachyblasts; cypselas with or without two lateral and one medial whitish ribs ………………………………………………..….30 30. Leaves distinctly curved outwards, apically hooked…M. adunca 30.Leaves curved inwards to ± straight, not hooked apically …………………….……………….……………….…………..……...31 31. All capitula individually arranged, or occasionally a few clustered; involucral bracts apically erect…………………M. pallida 31. Most to all capitula arranged in clusters within the synflorescence; at least some involucral bracts apically revolute to erect-spreading………………………………….....……………….32 32. Leaves often more than 1 mm wide, narrowly ovate to narrowly lanceolate; involucre narrowly cyathiform; outer involucral bracts often erect-spreading and whitish, inner erect-spreading to erect, conspicuously carinate apically…………….M. pulcherrima f. pallescens 32. Leaves 0.5-1 mm wide, linear to narrowly lanceolate; involucre narrowly oblong-urceolate; outer involucral bracts revolute to erect-spreading and dark brown to reddish to whitish, inner revolute to erect-spreading and slightly carinate apically…………………..………………..…………….……M. galpinii 33. Leaves non-twisted……………………………………………….34 33. Leaves twisted……………………………………………………..35 34. Synflorescences with 10 to numerous capitula; all capitula individually arranged and distinctly pedicelled, or, occasionally a few clustered; involucral bracts in 6-9 series………….…M. pallida 34. Synflorescences with few to ca. 12 capitula; at least some capitula arranged in clusters and often indistinctly pedicelled; involucral bracts in 4-6 series…………….………………..M. Leaves curved inwards, with reflexive tips; most or all capitula individually arranged; cypselas with three ribs, oftenwith short papillae.….…………………..…………………….……M. pallida 56. Leaves curved outwards, apically hooked; capitula arranged in clusters in the synflorescence; cypselas ridged, glabrous …………………………………………………….………….M. adunca 57. Capitula 6-8-flowered; involucral bracts in 7-12 series ………………………………………………………………..M. tricolor 57. Capitula 5(-6)-flowered; involucral bracts in 4-6 series …58 58. Branches becoming±glabrous after 2-3 seasons; young leaves spreading to erect-spreading, pubescent but without long, coarse hairs, and soon becoming±glabrous, usually broadest above the middle; innermost involucral bracts acute or rarely obtuse; pappus bristles subterete but not clavate towards the very apex; cypselas with short papillae……….………….………….……..…………M. alfredii 58. Branches persistently tomentose for 5-6 seasons; leaves usually erect to appressed, with many long, coarse hairs, at least towards the base, generally widened towards the base; innermost involucral bracts obtuse, rounded to truncate; pappus bristles clavate at the very apex; cypselas glabrous..………………………….…M. strictifolia 59. Older leaves densely tomentose.………………………………..60 59. Older leaves glabrous or almost so.…………………………….62 60. Capitula mainly solitary or two together in synflorescences; innermost involucral bracts abaxially pilose; cypselas spheroid, with short papillae, dark brown……..………………M. oligocephala 60. At least three capitula clustered in synflorescences; innermost involucral bracts glabrous; cypselas distinctly longer than wide, glabrous, lighter brown…………………………………...……….….61 61. Leaves with tomentum loosely attached; outer involucral bracts purplish to reddish, inner glabrous, often creamy white …………………………………...……………………………...M. humilis reviewers for useful comments on the manuscript; Cape Nature for issuing collection permits; and the Swedish International Development Cooperation Agency-Swedish Research Links for providing financial support (to P. O. Karis).
